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AB The invention discloses an in vitro method for screening agents inducing islet 
cell neogenesis or duct-to-islet cell transdif f erentiation, which comprises 
(a) expanding in vitro cells of a duct-like structure obtained by inducing 
cystic formation in cells in or associated with post-natal islets of 
Langerhans; (b) treating the expanded cells of said duct-like structure with 
an agent screened; and (c) determining potency of the agent of inducing islet 
cell differentiation of the duct-like structure in becoming insulin-producing 
cells. 
IC ICM G01N033-50 

ICS C12N005-06; C12Q001-68 
CC 1-10 (Pharmacology) 
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(CK-19; in vitro platform for screening agents inducing islet 
cell neogenesis) 
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a patient; a method to prevent autoimmune destruction of new insulin-producing 
cells (pancreatic p-cells) in a patient; a method to promote survival of the 
newly regenerated insulin-producing cells (pancreatic (3-cells) ; and an in vivo 
method for the induction of islet cell neogenesis and new islet formation and 
the prevention of autoimmune destruction of the new cells. The methodol. of 
the invention uses INGAP peptides and other pro- neogenesis factors. 
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Antidiabetic agents 

Autoimmune disease 

Diabetes mellitus 

Drug delivery systems 

Drug interactions 
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Pancreas 
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of diabetes) 
Growth factors, animal 
Peptides, biological studies 
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(Biological study); USES (Uses) 
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The present invention comprises dosing regimens and formulations of islet cell 
neogenesis associated protein (INGAP) and INGAP Peptide. The formulation 
disclosed herein is shown have acceptable stability as a pharmaceutical 
composition Further, the formulation is able to regenerate functional islets 
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Disease models 
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neogenesis associated protein for treatment of diabetes) 
Pancreatic islet of Langerhans 
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IT Protein sequences 

(of IN GAP of human; use of islet cell 

neogenesis associated protein for treatment of diabetes) 

IT pH 

(of INGAP peptide in drug delivery system; use of islet 
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IT Antidiabetic agents 
Diabetes mellitus 
Human 
Mammalia 
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protein for treatment of diabetes) 
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AB The proliferative capacity of adult pancreatic islet cells is limited, 

although the formation of new islets from cells associated with the ductal 
epithelium is achievable even in the adult gland. Understanding the mechanism 
whereby proliferation and subsequent differentiation of putative precursor 
cells leads the appearance of new islets, i.e., islet neogenesis, may be 
important as a modality for treatment of both Type I and type II diabetes, in 
which there is an absolute or relative deficiency of insulin. It appears that 
certain genes and their protein products are essential to the initiation of 
the, initial step in the pathway. We have shown that partial obstruction of 
the hamster pancreas is able to reverse streptozotocin-induced diabetes more 
than 50% of the time. An extract, termed ilotropin, prepared from obstructed 
pancreas, also reverses the diabetes, whereas exts. of control non-obstructed 
pancreas do not. Ilotropin contains a protein that is heat and acid stable 
with MW around 20-45 kDa that is. capable of stimulating the proliferation of 
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isolated duct cells in culture. Using mRNA and a differential display 
technique, 20 genes were found to be expressed in the partially obstructed 
(regenerating) , but not the non-obstructed (non-regenerating) pancreas. One of 
these islet neogenesis-associated proteins (INGAP) proved to be unique to the 
obstructed pancreas, and a peptide contained within the sequence was capable 
of stimulating the proliferation of ductal cells in culture. INGAP was found 
to be expressed early in the neogenic process before the onset of ductal cell 
proliferation, and was capable of stimulating tritiated thymidine uptake into 
protodifferentiated epithelial cells, compatible with the .notion that it might 
be involved in initiating the process of islet neogenesis. 
CC 13-6 (Mammalian Biochemistry) 

ST ilotropin pancreas islet cell regeneration diabetes 
IT Proteins, specific or class 

RL: BAC (Biological activity or effector, except adverse) ; BSU (Biological 
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(INGAP (islet neogenesis-associated protein); induction of 
islet cell neogenesis in adult pancreas - 
partial duct obstruction model) 
IT Pancreas 

(duct cell; induction of islet cell 

neogenesis in adult pancreas - partial duct obstruction model) 
IT Pancreas 

Regeneration, animal 

(induction of islet cell neogenesis in 

adult pancreas - partial duct obstruction model) 
IT Diabetes mellitus 

(insulin-dependent; induction of islet cell 

neogenesis in adult pancreas - partial duct obstruction model) 
IT Diabetes mellitus 

(non-insulin-dependent; induction of islet cell 

neogenesis in adult pancreas - partial duct obstruction model) 
IT Pancreatic islet of Langerhans 

(P-cell; induction of islet cell 

neogenesis in adult pancreas - partial duct obstruction model) 
IT 151820-83-6, Ilotropin 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified); BIOL (Biological study) 
(induction of islet cell neogenesis in 
adult pancreas - partial duct obstruction model) 
IT 50-99-7, Glucose, biological studies 9004-10-8, Insulin, biological 
studies 

RL: BOC (Biological occurrence); BSU (Biological study, unclassified); 
BIOL (Biological study) ; OCCU (Occurrence) 
(induction of islet cell neogenesis in 
adult pancreas - partial duct obstruction model) 
REFERENCE COUNT: 72 THERE ARE 72 CITED REFERENCES AVAILABLE FOR THIS 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to an in vitro method for screening agents 

inducing islet cell neogenesis or duct-to-islet cell 

transdifferentiation, which comprises the steps of: a) expanding in vitro 
cells of a duct-like structure obtained by inducing cystic formation in 
cells in or associated with post-natal islets of Langerhans; b) treating 
said expanded cells of said duct-like structure with an agent screened; and 
c) determining potency of said agent of inducing islet cell differentiation 
of said duct-like structure in becoming insulin-producing cells. 
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Methods and devices useful for evaluating poisons or other chemical entities, 
and for using such methods to forecast unfavorable drug effects. The present 
invention provides lists of biomarkers for anal., either directly or 
indirectly, which affect the toxicity pathways. These may be evaluated at 
many levels, including genetic, genotyping, evaluation of combination pairing 
of diploid alleles or haplotypes, RNA expression, protein expression, 
functional activity, posttranslational anal, or evaluation, etc. Thus, the 
biomarkers refer to the corresponding genetic information, RNA, protein, or 
other structural embodiments thereof. And the means to use these biomarkers, 
e.g., to evaluate status of toxicity pathways, to evaluate individual risk or 
susceptibility to various toxic pathways from exposure or therapeutic 
intervention, to generate test systems for drug development, are all provided 
by identifying critical and significant contributors to the pathway 
progression. The present invention is directed to accelerating the speed of 
development and reducing the resource investment necessary to determine these 
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features for directing use of such substances or treatments to appropriate 
biol. contexts. 
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Existence of human trophoblast stem (hTS) cells has been suspected but 
unproved. The isolation of hTS cells is reported at the early stage of 
chorionic villi by expression of FGF4, fgfr-2, Oct4, Thy-1, and stage-specific 
embryonic antigens distributed in different compartments of the cell. HTS 
cells are able to derive into specific cell phenotypes of the three primitive 
embryonic layers, produce chimeric reactions in mice, and retain a normal 
karyotype and telomere length. In hTS cells, Oct4 and fgfr-2 expression can 
be knocked down by bFGF. These facts suggest that differentiation of the hTS 
cells play an important role in implantation and placentation . HTS cells 
could be applied to human cell differentiation and for gene- and cell-based 
therapies . 
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AB Cells derived from human umbilical cords are disclosed along with methods for 
their therapeutic use, e.g., transplantation. Isolation techniques, culture 
methods and detailed characterization of the cells with respect to their cell 
surface markers, gene expression, and their secretion of trophic factors are 
described. 
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their therapeutic use, e.g., transplantation. Isolation techniques, culture 
methods and detailed characterization of the cells with respect to their cell 
surface markers, gene expression, and their secretion of trophic factors are 
described. 
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The invention is directed to substantially purified amnion-derived cell 



populations, compositions comprising the substantially purified amnion- 
derived cell populations, and to methods of creating such substantially 
purified amnion-derived cell populations, as well as methods of use. The 
invention is further directed to antibodies, in particular, monoclonal 
antibodies, that- bind to amnion-derived cells or, alternatively, to one or 
more amnion-derived cell surface protein markers. The invention is further 
directed to methods for producing the antibodies, methods for using the 
antibodies, and kits comprising the antibodies. 
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Disclosed are pancreatic precursor cells transdif f erentiated from pancreatic 
acinar cells, which express both a pancreatic ductal cell marker gene and a 
gene participating in the pancreatic development, and a method of preparing 
such pancreatic precursor cells, comprising (1) isolating the pancreatic 
acinar cells from an adult, (2) in vitro culturing of the pancreatic acinar 
cells in a medium for mammalian cell culture and (3) isolating the pancreatic 
precursor cells expressing both a pancreatic ductal cell marker gene and a 
gene participating in the pancreatic development during the in vitro 
culturing. In addition, the present invention discloses pancreatic islet 
cells that are transdif f erentiated from the pancreatic precursor cells and 
express a pancreatic islet cell marker gene, and a method of preparing such 
pancreatic islet cells, comprising (1) contacting the pancreatic precursor 
cells, prepared as described above, with a growth factor, (2) culturing the 
pancreatic precursor cells in a medium for mammalian cell culture and (3) 
isolating the pancreatic islet cells expressing a pancreatic islet cell marker 
gene during the culturing. 
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a subject will 
expression of Pinl 



benefit from treatment with a Pinl modulator based on the 

and one or more cancer associated polypeptides, e.g., her2/neu, ras, cyclin 
Dl, Cdk4, E2F, Myc, Jun, and Rb. The invention further provides methods for 
determining if a subject will benefit from treatment with one or more cancer 
treatments, alone or in combination with a Pinl modulator. 
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The authors previously described a novel alternatively spliced mRNA transcript 
of the betacellulin (BTC) gene. This splice isoform, termed BTC-84, lacks the 
C-loop of the epidermal growth factor motif and the transmembrane domain as a 
result of exon 4' skipping 1 . In this study, the authors expressed BTC-84 
recombinantly to explore its biol . function. When BTC-84 was expressed in 
COS-7 cells, it was secreted largely into the culture medium, in contrast to 
BTC. Unlike BTC, highly purified recombinant BTC-84 produced in Escherichia 
coli failed to bind or induce tyrosine phosphorylation of either ErbBl or 
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AB 
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ErbB4, nor did it antagonize the binding of BTC to these receptors. 
Consistent with this, BTC-64 failed to stimulate DNA synthesis in Balb/c 3T3 
and INS-1 cells. However, BTC-54 induced differentiation of pancreatic p- 
cells; BTC-64 converted AR42J cells to insulin-producing cells. When 
recombinant BTC-84 was administered to streptozotocin-treated neonatal rats, 
it reduced the plasma glucose concentration and improved glucose tolerance. 
Importantly, BTC-84 significantly increased the insulin content, the p-cell 
mass, and the nos . of islet-like cell clusters and PDX-l-pos. ductal cells. 
Thus, BTC-84 is a secreted protein that stimulates differentiation of p-cells 
in vitro and in vivo in an apparent ErbBl- and ErbB4-independent manner. The 
mechanism by which BTC-84 exerts this action on p-cells remains to be defined 
but presumably involves an, as yet, unidentified unique receptor. 
REFERENCE COUNT: 26 THERE ARE 26 CITED REFERENCES. AVAILABLE FOR THIS 
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AB Pancreatic islet transplantation is a viable treatment for type 1 diabetes, 
but is limited by human donor tissue availability. The combination of 
epidermal growth factor ( EGF) and gastrin induces islet p-cell neogenesis 
from pancreatic exocrine duct cells in rodents. In this study we investigated 
whether EGF and gastrin could expand the p-cell mass in adult human isolated 
islets that contain duct as well as endocrine cells. Human islet cells were 
cultured for 4 wk in serum-free medium (control) or in medium with EGF (0.3 
|ag/mL), gastrin (1.0 ng/mL) , or the combination of EGF and gastrin. p-Cell 
nos. were increased in cultures with EGF plus gastrin (+118%) and with EGF 
(+81%) , but not in cultures with gastrin (-3%) or control medium (-62%). 
After withdrawal of EGF and gastrin and an addnl . 4 wk in control medium, p- 
cell nos. continued to increase only in cultures previously incubated with 
both EGF and gastrin (+232%). EGF plus gastrin also significantly increased 
cytokeratin 19-pos. duct cells (+678%) in the cultures. Gastrin, alone or in 
combination with EGF, but not EGF alone, increased the expression of 
pancreatic and duodenal homeobox factor-1 as well as insulin and C peptide in 
the cytokeratin 19-pos. duct cells. Also, EGF plus gastrin significantly 
increased p-cells and insulin content in human islets implanted in 
immunodeficient nonobese diabetic-severe combined immune deficiency mice as 
well as insulin secretory responses of the human islet grafts to glucose 
challenge. In conclusion, combination therapy with EGF and gastrin increases 
p-cell mass in adult human pancreatic islets in vitro and in vivo, and this 
appears to result from the induction of p-cell neogenesis from pancreatic 
exocrine duct cells. 
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Nestin-positive progenitor cells isolated from 
human fetal pancreas have phenotypic markers 
identical to mesenchymal stem cells 

Zhang, Ling; Hong, Tian-Pei; Hu, Jiang; Liu, Yi-Nan; 
Wu, Yong-Hua; Li, Ling-Song 

Department of Endocrinology, Peking University Third 
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11(19), 2906-2911 
CODEN: WJGAF2; ISSN: 1007-9327 
World Journal of Gastroenterology 
Journal 
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Aim: To isolate nestin-pos. progenitor cells from human fetal pancreas and to 
detect their surface markers and their capability of proliferation and 
differentiation into pancreatic islet endocrine cells in vitro. Methods: 
Islet-like cell clusters (ICCs) were isolated from human fetal pancreas by 
using collagenase digestion. The free-floating ICCs were handpicked and 
cultured in a new dish. . After the ICCs developed into monolayer epithelium- 
like cells, they were passaged and induced for differentiation. Reverse 
transcription polymerase chain reaction (RT-PCR) , immunofluorescence stain, 
fluorescence-activated cell sorting (FACS) and RIA (RIA) were used to detect 
the expression of cell markers. Results:. (1) The monolayer epithelium-like 
cells had highly proliferative potential and could be passaged more than 16 
times in vitro;. (2) RT-PCR anal, and immunofluorescence stain showed that 
these cells expressed both nestin and ABCG2, two of stem cell markers;. (3) 
FACS anal, revealed that CD44, CD90 and CD147 were pos . , whereas CD34, CD38, 
CD45, CD71, CD117, CD133 and HLA-DR were neg. on the nestin-pos. cells;. (4) 
RT-PCR anal, showed that the mRNA expression of insulin, glucagon and 
pancreaticduodenal homeobox gene-1 was detected, whereas the expression of 
nestin and neurogenin 3 disappeared in these cells treated with serum-free 
media supplemented with the cocktail of growth factors. Furthermore, the 
intracellular insulin content was detected by RIA after the induction culture. 
Conclusion: Nestin-pos. cells isolated from human fetal pancreas possess the 
characteristics of pancreatic progenitor cells since they have highly 
proliferative potential and the capability of differentiation into insulin- 
producing cells in vitro. Interestingly, the nestin-pos. pancreatic 
progenitor cells share many phenotypic markers with mesenchymal stem cells 
derived from bone marrow. 
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DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review. There is currently much interest in the possibility to treat 

chronic diseases by cell replacement or regenerative therapies. Most of these 
studies focus on the manipulation of undifferentiated stem cells. However, 
tissue repair and regeneration can also be achieved by differentiated cells, 
which, in certain conditions, can even transdif f erentiate to other cell types. 
Such transdif ferentiations can lead to tissue metaplasia. The pancreas is an 
organ wherein metaplasia was well investigated and for which exptl. models 
were recently developed allowing to unravel the mol . basis of 
transdif ferentiation. Pancreatic metaplasias studied so far include the 
conversion of exocrine acinar cells to duct cells, exocrine cells to endocrine 
islet cells, endocrine cells to duct cells, and acinar cells to hepatocytes . 
Epitheliomesenchymal transitions were also described. The available evidence 
indicates that mature cells can be reprogrammed by specific environmental cues 
inducing the expression of cell type-specific transcription factors. For 
example, the glucocorticoid hormone dexamethasone induces pancreatic 
transdif ferentiation to hepatocytes, whereas the combination of epidermal 
growth factor and leukemia-inhibitory factor induces exocrine-endocrine 
transdif ferentiation in vitro. Further unravelling of the involved signal 
transduction pathways, transcription factor networks, and chromatin 
modifications is required to manipulate metaplasia at will and to apply it in 
tissue repair or regeneration. 
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AB The ability of bone marrow mesenchymal stem cells (BM-MSCs) for trans- 
differentiation into insulin-pos. cells in vitro was observed Ten clean-grade 
male SD rats were selected to sep. and culture the BM-MSCs. The CD45/CD90 
expressions and cell cycles were detected by flow cytometry to observe the 
features of BM-MSCs. The 3-passage cells were gained and divided randomly 
into 2 groups, low glucose induced group ( DMEM medium with 5.6 mmol/L 
glucose) or high glucose induced group (DMEM medium with 25 mmol/L glucose), 
and then cultured for 14 days. The foetus ox serum low glucose was used to 
change the medium with the volume fraction of 0.05 DMEM + nicotinamide (10 
mmol/L) for 7 days, adding Exendin-4 (10 nmol/L) induced for 7 days. The 
expressions of pancreatic and duodenal homeobox 1 (PDX-1) , proinsulin and 
insulin genes were detected with reverse transcription-polymerase chain 
reaction (RT-PCR) . The expression of insulin protein was observed with laser 
confocal microscopy. The number of insulin pos . cells and average fluorescent 
intensity were detected with flow cytometry. The ultrastructure of cells 
after inducing was observed with the electromicroscope . BM-MSCs grew 
adherently to the wall, showing long fusiform. The detection of flow 
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cytometry showed the CD90 pos . rate was 96.3%, and the CD45 pos . rate was 
0.3%; it accounted for 76.8% in G0-G1 phase, 11.3% in G2 phase-M phase, and 
11.9% in synthesis phase, resp. The cells distributed in mass-cluster shape 
in the process of BM-MSCs, and small amount of cells collected as a mass with 
the diameter of 80-200 um, semi-suspending in the culture bottle. The 
effective multiple secretory granules in this kind of cell plasm were observed 
with electromicroscope. There were PDX-1, proinsulin and insulin gene in the 
low glucose induced group and high glucose induced group. The detection of 
flow cytometry indicated that the number of insulin pos. cells and average 
fluorescent intensity in the low glucose induced group and the high glucose 
induced group were both significantly higher than those before induction of 
BM-MSCs (21.9% and 19.8% vs. 1.4%; 21.0 and 22.5 vs. 8.7). Thus, the BM-MSCs 
in rats may be differentiated into insulin-pos. cells in vitro. 
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The present invention discloses an in vitro method wherein mammalian beta-cell 
differentiation can be induced in dedifferentiated exocrine pancreatic cells 
in a medium comprising ligands of the EGF receptor and the GP130 receptor, 
such as EGF and LIF. Insulin secreting cells, obtainable by this method, 
provide a means for the treatment of diabetes by islet transplantation. 
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The invention discloses an in vitro method for screening agents inducing islet 
cell neogenesis or duct-to- islet cell transdif ferentiation, which comprises 
(a) expanding in vitro cells of a duct-like structure obtained by inducing 
cystic formation in cells in or associated with post-natal islets of 
Langerhans; (b) treating the expanded cells of said duct-like structure with 
an agent screened; and (c) determining potency of the agent of inducing islet 
cell differentiation of the duct-like structure in becoming insulin-producing 
cells. 
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AB A method of converting differentiated non-hormone producing pancreatic cells 

into differentiated hormone producing cells is disclosed. The method 
comprises two steps: first, culturing cells under conditions which convert 
differentiated non-hormone producing cells into stem cells; and second, 
culturing stem cells under conditions which provide for differentiating stem 
cells into hormone-producing cells. The invention defines growth and 
differentiation factors that are presented to the stem cells to result in 
their differentiation into hormone-producing cells, especially insulin- 
producing cells. The invention provides a new source of large quantities of 
hormone producing cells such as insulin-producing cells that are riot 
currently available for therapeutic uses such as the treatment of diabetes. 
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NUMBER OF DRAWINGS: 16 Drawing Page(s) 

LINE COUNT: 3062 • 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to methods for potentiating, enhancing or restoring 

glucose responsivity in pancreatic islets or cells. The methods can be used 
as therapies for diseases caused by, or coincident with, aberrant glucose 
metabolism, such as Type II Diabetes Mellitus. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

L31 ANSWER 19 OF 28 HCAPLUS COPYRIGHT 2007 ACS on STN 
ACCESSION NUMBER: 2004:1152704 HCAPLUS Full-text 

DOCUMENT NUMBER: 142:47 64 08 

TITLE: Transdif ferentiation molecular pathways of neonatal 

pig pancreatic duct cells into endocrine 
cell phenotypes 

AUTHOR(S): Basta, G. ; Racanicchi, L.; Mancuso, F. ; Guido, L.; 

Luca, G.; Macchiarulo, G. ; Brunetti, P.; Calafiore, R. 
CORPORATE SOURCE: Department of Internal Medicine, Section of Internal 

Medicine and Endocrine and Metabolic Sciences, 

University of Perugia, Perugia, Italy 
SOURCE: Transplantation Proceedings (2004), 36(9), 

2857-2863 

CODEN: TRPPA8; ISSN: 0041-1345 
PUBLISHER: Elsevier Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Restrictions in availability of cadaveric human donor pancreata have 

intensified the search for alternate sources of pancreatic endocrine tissue. 
The authors have undertaken to assess whether nonendocrine pancreatic tissue, 
with special regard to ducts, including epithelial cells, and retrieved from' 
neonatal pig pancreata that are used for islet isolation, may under special in 
vitro culture conditions generate endocrine cell phenotypes. Special care was 
taken to identify the time-related appearance of mol . and biochem. markers 
associated with p-cell specificity, in terms of glucose-sensing apparatus and 
insulin secretion. For this purpose, established ductal origin monolayer cell 
cultures were incubated with a battery of mono- or polyvalent growth factors. 
Morphol., immunocytochem. , mol., and functional assays indicated that under 
special culture conditions ductal origin cells acquired an endocrine identity, 
based upon expression of key gene transcripts that govern the stimulus-coupled 
insulin secretory activity. Among factors eliciting transdif ferentiation of 
ductal epithelial into endocrine cells, Sertoli cell (SC) -conditioned medium 
seemed to be the most powerful inducer of this process. In fact, the 
resulting cultures not only expressed p-cell-oriented metabolic markers but 
also were associated with insulin and C-peptide output at equimolar ratios. 
This finding indicates that SC coincubation, more than other conditions, 
caused originally ductal cell cultures to gradually differentiate and mature 
into p-cell-like elements. In vivo studies with this early cell 
differentiation product will test whether our approach may be suitable for 
correction of hyperglycemia in diabetic animal models. 

REFERENCE COUNT: 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS 
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studies 

Basta, G.; Racanicchi, L. ; 
Macchiarulo, G. ; Luca, G. ; 
P.; Calafiore, R. 

Department of Internal Medicine, Section of Internal 
Medicine and Endocrine and Metabolic Sciences, 
University of Perugia, Perugia, Italy 
Transplantation Proceedings (2004), 36(3), 
609-611 

CODEN: TRPPA8; ISSN: 0041-1345 
Elsevier Science Inc. 
Journal 
English 

Neonatal pig pancreata could represent an ideal tissue resource for donor 
islets for transplantation trials. Because functional islet p-cells could 
derive from precursors situated in the ductal system, and neonatal animals are 
better suitable than adults for recovering such elements, the authors have 
examined whether isolated neonatal pancreatic ducts (NPD) could form insulin- 
producing cells. NPD, retrieved from the pancreas by collagenase digestion, 
were cultured for 2 wk. A compact tissue monolayer detached by trypsin was 
re-incubated to form upon culture. The primary tissue monolayer was plated, 
yielding secondary monolayers that were supplemented in culture with the 
following factors: insulin transferrin selenium, niacinamide, keratinocyte 
growth factor, and high glucose, which promoted formation of islet cell-like 
clusters during 30 days of culture. Upon reaching 50 to 100 urn in diameter, 
the cell clusters were subjected to morphol . examination (assessment of 
viability by staining with ethidium bromide+f luorescein diacetate [EB+FD] ; 
staining for insulin with diphenylthiocarbazone [DTZ] ) ; DNA assay; insulin' RIA 
both in the basal state and after in vitro static incubation with high 
glucose; Immunol abeling with anti-insulin fluorescent antibodies. Of the cell 
clusters, 80% were composed of viable cells that faintly showed DTZ staining. 
Basal insulin was 16.7 u-U/mL, but no insulin response was elicited by 
stimulation with high glucose. Acid-ethanol extraction showed high insulin 
levels in the clusters. Finally, immunofluorescence for insulin was pos.,. 
indicating the presence of (3-cell-like committed elements. In conclusion, NPD 
may differentiate into insulin-producing cells, which are at a very early 
stage when the glucose-sensing apparatus is still immature. 



REFERENCE COUNT: 



THERE ARE 7 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L31 ANSWER 21 OF 28 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR ( S ) 



CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
AB 



HCAPLUS COPYRIGHT 2007 ACS on STN 
2005:459257 HCAPLUS Full-text 
144:84726 



Expression of progenitor cell markers during expansion 
of sorted human pancreatic beta cells 
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Cognizant Communication Corp. 
Journal 
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Functional pancreatic beta cell mass is dynamic and although fully 
differentiated, beta cells are capable of reentering the cell cycle upon 
appropriate stimuli. Stimulating regeneration-competent cells in situ is 
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clearly the most desirable way to restore damaged tissue. Regeneration by 
dedifferentiation and transdif f erentiation is a potential source of cells 
exhibiting a more developmentally immature phenotype and a wide 
differentiation potential. In this context and to gain a better understanding 
of the transformation induced in human beta cells during forced in vitro 
expansion, we focused on identifying differences in gene expression along with 
phenotypical transformation between proliferating and quiescent human beta 
cells. FACS-purified beta cells from three different human pancreata were 
cultured during 3-4 mo (8-10 subcultures) on HTB-9 cell matrix with hepatocyte 
growth factor. Gene expression profiling was performed on cells from each 
subculture on "inhouse" pancreas-specific microarrays consisting of 218 genes 
and concomitant morphol. transformations were studied by immunocytochem. 
Immunocytochem. studies indicated a shift from epithelial to neuroepithelial 
cell phenotype, including progenitor cell features such as protein gene 
product 9.5 (PGP 9.5), Reg, vimentin, and neurogenin 3 protein expression. 
The expression of 49 genes was downregulated, including several markers of 
endocrine differentiation while 76 were induced by cell expansion including 
several markers of progenitor cells. Their pattern also argues for the 
transdif f erentiation of beta cells into progenitor cells, demonstrating 
neuroepithelial features and overexpressing both PBX1, a homeodomain protein 
that can bind as a heterodimer with PDX1 and could switch the nature of its 
transcriptional activity, and neurogenin 3, a key f actor ' for the generation of 
endocrine islet cells. Our study of the machinery that regulates human beta 
cell expansion and dedifferentiation may help elucidate some of the critical 
genes that control the formation of adult pancreatic progenitor cells and 
hence design targets to modify their expression in view of the production of 
insulin-secreting cells. 
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INDEXING IS AVAILABLE FOR THIS PATENT. 

Disclosed are methods and compositions comprising novel agouti polypeptides 



and the polynucleotides which encode them. Also disclosed are DNA segments 
encoding these proteins derived from human and murine cell lines, and the 
use of these polynucleotides and polypeptides in a variety of diagnostic and 
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therapeutic applications. Methods, compositions, kits, and devices are also 
provided for identifying compounds which are inhibitors of agouti activity, 
and for altering fatty acid synthetase activity and intracellular calcium 
levels in transformed cells. 
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PRIORITY APPLN. INFO.: US 2000-183573P P 20000218 <— 

WO 2001-AU161 W 20010216 <— 

AB The present invention relates generally to growth factors and more 

particularly to growth factors which are capable of stimulating or otherwise 
facilitating formation of insulin-secreting cells. The identification of 
these growth factors permits the development of protocols to culture cells in 
vitro for transplantation into mammalian and in particular human subjects with 
insulin-dependent type 1 diabetes or related conditions. It is further 
contemplated that the endogenous expression of growth factors required for the 
development of insulin-producing cells may be manipulated in vivo, by the 
appropriate administration of agents including genetic agents capable of 
regulating the expression of growth factors in pancreatic duct epithelial 
cells. The growth factors may also be administered to subjects with type 1 
diabetes to stimulate the proliferation and differentiation of pancreatic 
cells into insulin-secreting cells. The present invention also provides 
modulators of growth factor-mediated pancreatic cell differentiation. Such 
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modulators are useful in the treatment inter alia of p cell tumors and/or 
pancreatic cancer. 
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AB 



Disclosed are methods and compositions comprising novel agouti polypeptides 
and the polynucleotides which encode them. Also disclosed are DNA segments 
encoding these proteins derived from human and murine cell lines, and the" 
use of these polynucleotides and polypeptides in a variety of diagnostic and 
therapeutic applications. Methods, compositions, kits, and devices are also 
provided for identifying compounds which are inhibitors of agouti activity, 
and for altering fatty acid synthetase activity and intracellular calcium 
levels in transformed cells. 
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Induction of pancreatic differentiation by 
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Department of Molecular and Cellular Biology, Howard 
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Cambridge, MA, 02138, USA 
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Journal 
English 

Blood vessels supply developing organs with metabolic sustenance. Here, the 
authors demonstrate a role for blood vessels as . a source of developmental 
signals during pancreatic organogenesis. In vitro expts . with embryonic mouse 
tissues demonstrate that blood vessel endothelium induces insulin expression 
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in isolated endoderm. Removal of the dorsal aorta in Xenopus laevis embryos 
results in the failure of insulin expression in vivo. Furthermore, using 
transgenic mice, the authors show that ectopic vascularization in the 
posterior foregut leads to ectopic insulin expression and islet hyperplasia. 
These results indicate that vessels not only provide metabolic sustenance, but 
also provide inductive signals for organ development. 
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Modulation of rat pancreatic acinoductal 
transdif ferentiation and expression of PDX-1 in 
vitro 

Rooman, 1.; Heremans, Y. ; Heimberg, H.; Bouwens, L. 
Department of Experimental Pathology, Free University 
of Brussels (VUB) , Brussels, Belg. 
Diabetologia (2000), 43(7), 907-914 
CODEN: DBTGAJ; ISSN: 0012-186X 
Springer-Verlag 
Journal 
English 

In adult pancreatic regeneration models exocrine acini are found to 
transdif ferentiate to duct-like complexes. This has also been associated with 
the formation of new endocrine islet cells . We aimed to establish an in 
vitro model in which this transdif ferentiation process is characterized and 
can be modulated. Purified rat pancreatic acini were cultured in suspension. 
Differentiation was analyzed by immunocytochem. , electron microscopy, western 
blotting and RT-PCR. During culture acinar cells directly transdif ferentiated 
without dividing, the cells 1 ost their acinar phenotype and started to express 
cytokeratins 20 and 7 and fetal liver kinase-1 (Flk-1) receptors for vascular 
endothelial growth factor. Expression of the acinar pancreatic exocrine 
transcription factor (PTF-1) remained and the pancreatic duodenal homeobox- 
containing transcription factor (PDX-1) was induced. When 

transdif ferentiation was completed, the cells started to express protein gene 
product 9.5, a pan-neuroendocrine marker. By combining these features, the 
transdif ferentiated cells show similar characteristics to precursor cells 
during active beta-cell neogenesis. We were able to modulate the 
differentiation state by addition of nicotinamide or sodium butyrate, agents 
which are known to stimulate endocrine differentiation in other models. Here, 
we present an in vitro system in which the cellular differentiation of 
putative pancreatic endocrine precursor cells and their PDX-1 expression can 
be modulated, thereby providing a possible model for the study of beta-cell 
transdif ferentiation . 
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CODEN: NAME F I ; ISSN: 1078-8956 
PUBLISHER: Nature America 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Ductal structures of the adult pancreas contain stem cells that differentiate 
into islets of Langerhans . Here, the authors grew pancreatic ductal 
epithelial cells isolated from prediabetic adult non-obese diabetic mice in 
long-term cultures, where they were induced to produce functioning islets 
containing a, p and 5 cells. These in vitro-generated islets showed temporal 
changes in mRNA transcripts for islet cell-associated differentiation markers, 
responded in vitro to glucose challenge, and reversed insulin-dependent 
diabetes after being implanted into diabetic non-obese diabetic mice. The 
ability to control growth and differentiation of islet stem cells provides an 
abundant islet source for 0-cell reconstitution in type I diabetes. 

REFERENCE COUNT: 45 THERE ARE 45 CITED REFERENCES AVAILABLE FOR THIS 
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SOURCE: Journal of Molecular Medicine (Berlin) (1999 

), 11(1), 62-66 

CODEN: JMLME8; ISSN: 0946-2716 
PUBLISHER: Springer-Verlag 
DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review with 49 refs. Formation of new beta cells can take place by two 

pathways: replication of already differentiated beta cells or neogenesis from 
putative islet stem cells. Under physiol. conditions both processes are most 
pronounced during the fetal and neonatal development of the pancreas. In 
adulthood little increase in the beta cell number seems to occur. In 
pregnancy, however, a marked hyperplasia of the beta cells is observed both in 
rodents and man. Increased mitotic activity has been seen both in vivo and in 
vitro in islets exposed to placental lactogen (PL), prolactin (PRL) and growth 
hormone (GH) . Receptors for both GH and PRL are expressed in islet cells and 
are upregulated during pregnancy. By mutational anal, the authors have 
identified different functional domains of the cytoplasmic part of the GH 
receptor. Thus the mitotic signaling only requires the membrane proximal part 
of the receptor and activation of the tyrosine kinase JAK2 and the 
transcription factors STAT1 and 3. The activation of the insulin gene however 
also requires the distal part of the receptor and activation of calcium uptake 
and STAT 5 . To identify putative autocrine growth factors or targets for 
growth factors the authors have cloned a novel GH/ PRL stimulated rat islet 
gene product, Pref-1 (preadipocyte factor-1) . This protein contains six EGF- 
like motifs and may play a role both in embryonic pancreas differentiation and 
in beta cell growth and function. In summary, the increasing knowledge about 
the mechanisms involved in beta cell differentiation and proliferation may 
lead to new ways of forming beta cells for treatment of diabetes in man. 
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NOVELTY - Preparing embryonic stem cells comprises: (a) providing a 
tripronucleated zygote; (b) removing one of the pronuclei to provide a diploid 
heteroparental zygote; 

(c) culturing the diploid zygote to produce a blastocyst; (d) obtaining one or 
more cells from the inner cell mass of the blastocyst; and 

(e) culturing the cells obtained from the inner cell mass to obtain embryonic 
stem cells. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

(I) preparing a desired cell; (2) an embryonic stem (ES) cell derived from a 
tripronucleated zygote; 

(3) a differentiated cell obtained by the method above; (4) a method of 
therapy; 

(5) a pharmaceutical composition comprising a cell above; (6) preparing a 
secreted factor of interest; (7) preparing nucleic acid from a cell; (8) 
preparing a panel of cells; (9) a panel of cells obtained by the process 
above; (10) testing the effect (s) of a test material on a cell of interest; 

(II) an in vitro screening assay; and (12) preparing a genetically-modified ES 
cell. ACTIVITY - Antidiabetic; Antiparkinsonian; Anticonvulsant; Nootropic; 
Neuroprotective; Cardiant; Hepatotropic; Osteopathic; Antiarthritic . 

No biological data given. 
MECHANISM OF ACTION - None given. 

USE - The ES cell is useful for transdif f erentiation of a human cell in vitro 
or in vivo. The cell is also useful in medicine, or in the manufacture of a 
medicament. The panel is useful for assessing toxic effects, metabolism, 
allergic reactions, side effects, biodistribution, inflammatory reactions, 
contact reactions, or dermatological effects or a material. (All claimed.) The 
method is useful for preparing embryonic stem cells from triploid zygotes. 
Stem cell and their products can be used to treat diseases, including insulin- 
dependent diabetes, Parkinson's disease, Huntington's disease, spinal cord 
injury, amyotrophic lateral sclerosis, Alzheimer's disease, myocardial 
infarction, ischemic cardiac tissue or heart failure; side effects of 
radiation; corneal scarring; liver cirrhosis or failure; ischemic brain 
damage; spinal cord damage; cartilage damage; bone damage; osteoarthritis; 
myelination disorders-, such as Pelizaeus-Merzbacher disease, multiple 
sclerosis, adenoleukodys trophies , neuritis and neuropathies. 
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AB During the last decade significant advances in gene therapy have made it 

possible to treat various pancreatic disorders in both animal models and in 
humans. For example , insulin gene delivery to non-p-cell tissues has been 
shown to reverse hyperglycemia in diabetic mice, and islet transplantation, 
based on in vitro differentiation of (3 cells and concomitant gene targeting to 
prevent host autoimmune responses, has become more feasible. Additionally, 
introduction of the glucokinase regulatory protein and protein kinase C-£ have 
been shown to improve glucose tolerance in non-insulin-dependent diabetes 
mellitus animal models. Pancreatic cancer studies utilize several DNA-based 
strategies for tumor treatment including introduction of tumor suppressor 
genes, suppression of oncogenes, suicide gene/prodrug therapy, and restricted 
replication-competent virus therapy. Tumor-specific targeting is an important 
part of suicide gene therapy, and tumor-specific promoters are used for cell- 
specific targeting. Tumor-specific suicide gene therapy directed by the rat 
insulin promoter has been used to eliminate insulinoma tumors in a mouse 
model. This review compiles a compendium of information related to the 
treatment of pancreatic disorders using gene therapy. .COPYRGT. 2005 by the 
Socie te Internationale de Chirurgie. 
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There is currently much interest in the possibility to treat chronic diseases 
by cell replacement or regenerative therapies. Most of these studies focus on 
the manipulation of undifferentiated stem cells. However, tissue repair and 
regeneration can also be achieved by differentiated cells, which, in certain 
conditions, can even transdif f erentiate to other cell types. Such 
transdif ferentiations can lead to tissue metaplasia. The pancreas is an organ 
wherein metaplasia has been well investigated and for which experimental 
models have been recently developed allowing to unravel the molecular basis of 
transdif f erentiation. Pancreatic metaplasias studied so far include the 
conversion of exocrine acinar cells to duct cells, exocrine cells to endocrine 
islet cells, endocrine cells to duct cells, and acinar cells to hepatocytes. 
Epitheliomesenchymal transitions have also been described. The available 
evidence indicates that mature cells can be reprogrammed by specific 
environmental cues inducing the expression of cell type-specific transcription 
factors. For example, the glucocorticoid hormone dexamethasone induces 
pancreatic transdif f erentiation to hepatocytes, whereas the combination of 
epidermal growth factor and leukemia-inhibitory factor induces exocrine- 
endocrine transdif f erentiation in vitro. Further unravelling of the involved 
signal transduction pathways, transcription factor networks, and chromatin 
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modifications is required to manipulate metaplasia at will and to apply it in 
tissue repair or regeneration. 
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AB Functional pancreatic beta cell mass is dynamic and although fully 

differentiated, beta cells are capable of reentering the cell cycle upon 
appropriate stimuli. Stimulating regeneration-competent cells in situ is 
clearly the most desirable way to restore damaged tissue. Regeneration by 
dedif ferentiation and transdif f erentiation is a potential source of cells 
exhibiting a more developmentally immature phenotype and a wide 
differentiation potential. In this context and to gain a better understanding 
of the transformation induced in human beta cells during forced in vitro 
expansion, we focused on identifying differences in gene expression along with 
phenotypical transformation between proliferating and quiescent human beta 
cells. FACS-purified beta cells from three different human pancreata were 
cultured during 3-4 months (8-10 subcultures) on HTB-9 cell matrix with 
hepatocyte growth factor. Gene expression profiling was performed on cells 
from each subculture on "in-house" pancreas-specific microarrays consisting of 
218 genes and concomitant morphological transformations were studied by 
immunocytochemistry. Immunocytochemical studies indicated a shift from 
epithelial to neuroepithelial cell phenotype, including progenitor cell 
features such as protein gene product 9.5 (PGP 9.5), Reg, vimentin, and 
neurogenin 3 protein expression. The expression of 4 9 genes was 
downregulated, including several markers of endocrine differentiation while 76 
were induced by cell expansion including several markers of progenitor cells. 
Their pattern also argues for the transdif ferentiation of beta cells into 
progenitor cells, demonstrating neuroepithelial features and overexpressing 
both PBX1, a homeodomain protein that can bind as a heterodimer with PDX1 and 
could switch the nature of its transcriptional activity, and neurogenin 3, a 
key factor for the generation of endocrine islet cells. Our study of the 
machinery that regulates human beta cell expansion and dedif ferentiation may 
help elucidate some of the critical genes that control the formation of adult 
pancreatic progenitor cells and hence design targets to modify their 
expression in view of the production of insulin-secreting cells. 
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Article 
English 

Entered STN: 9 Mar 2005 
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Restrictions in availability of cadaveric human donor pancreata have 
intensified the search for alternate sources of pancreatic endocrine tissue. 
We have undertaken to assess whether nonendocrine pancreatic tissue, with 
special regard to ducts, including epithelial cells, and retrieved from 
neonatal pig pancreata that are used for islet isolation, may under special in 
vitro culture conditions generate endocrine cell phenotypes . Special care was 
taken to identify the time-related appearance of molecular and biochemical 
markers associated with beta-cell specificity, in terms of glucose-sensing 
apparatus and insulin secretion. For this purpose, established ductal origin 
monolayer cell cultures were incubated with a battery of mono- or polyvalent 
growth factors. Morphological, immunocytochemical , molecular, and functional 
assays indicated that under special culture conditions ductal origin cells 
acquired an endocrine identity, based upon expression of key gene transcripts 
that govern the stimulus-coupled insulin secretory activity. Among factors 
eliciting transdif f erentiation of ductal epithelial into endocrine cells, 
Sertoli cell ( SC) -conditioned medium seemed to be the most powerful inducer of 
this process. In fact, the resulting cultures not only expressed beta-cell- 
oriented metabolic markers but also were associated with insulin and C-peptide 
output at equimolar ratios. This finding indicates that SC coincubation, more 
than other conditions, caused originally ductal cell cultures to gradually 
differentiate and mature into beta-cell-like elements. In vivo studies with 
this early cell differentiation product will test whether our approach may be 
suitable for correction of hyperglycemia in diabetic animal models. 



L33 ANSWER 6 OF 13 EMBASE COPYRIGHT (c) 2007 Elsevier B.V. All rights 
reserved on STN 



ACCESSION NUMBER: 
TITLE: 

AUTHOR: 



CORPORATE SOURCE: 



SOURCE: 



2005188486 EMBASE 



Full-text 



Expression of progenitor cell markers during expansion of 
sorted human pancreatic beta cells. 

Bouckenooghe T.; Vandewalle B.; Moerman E. ; Danze P.-M.; 
Lukowiak B.; Muharram G. ; Kerr-Conte J.; Gmyr V.; Laine B. ; 
Pattou F. 

B. Vandewalle, INSERM, ERIT-M 0106, Faculte de Medecine, 
Place de Verdun, 59045 Lille, France. bvandewalleGuniv- 
lille2.fr 

Gene Expression, (2004) Vol. 12, No. 2, pp. 
83-98. . 
Refs: 53 

ISSN: 1052-2166 CODEN: GEEXEJ 



33 



10/558,991 

COUNTRY: United States 

DOCUMENT TYPE: Journal; Article 

FILE SEGMENT: 022 Human Genetics 

04 8 Gastroenterology 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ENTRY DATE: Entered STN: 19 May 2005 

Last Updated on STN: 19 May 2005 

AB Functional pancreatic beta cell mass is dynamic and although fully 

differentiated, beta cells are capable of reentering the cell cycle upon 
appropriate stimuli. Stimulating regeneration-competent cells in situ is 
clearly the most desirable way to restore damaged tissue. Regeneration by 
dedif ferentiation and transdif f erentiation is a potential source of cells 
exhibiting a more developmentally immature phenotype and a wide 
differentiation potential. In this context and to gain a better understanding 
of the transformation induced in human beta cells during forced in vitro 
expansion, we focused on identifying differences in gene expression along with 
phenotypical transformation between proliferating and quiescent human beta 
cells. FACS-purified beta cells from three different human pancreata were 
cultured during 3-4 months (8-10 subcultures) on HTB-9 cell matrix with 
hepatocyte growth factor. Gene expression profiling was performed on cells 
from each subculture on "in-house" pancreas-specific microarrays consisting of 
218 genes and concomitant morphological transformations were studied by 
immunocytochemistry. Immunocytochemical studies indicated a shift from 
epithelial to neuroepithelial cell phenotype, including progenitor cell 
features such as protein gene product 9.5 (PGP 9.5), Reg, vimentin, and 
neurogenin 3 protein expression. The expression of 49 genes was 
downregulated, including several markers of endocrine differentiation while 76 
were induced by cell expansion including several markers of progenitor cells. 
Their pattern also argues for the transdif ferentiation of beta cells into 
progenitor cells, demonstrating neuroepithelial features and overexpressing 
both PBX1, a homeodomain protein that can bind as a heterodimer with PDX1 and 
could switch the nature of its transcriptional activity, and neurogenin 3, a 
key factor for the generation of endocrine islet cells. Our study of the 
machinery that regulates human beta cell expansion and dedif ferentiation may 
help elucidate some of the critical genes that control the formation of adult 
pancreatic progenitor cells and hence design targets to modify their 
expression in view of the production of insulin-secreting cells. Copyright 
.COPYRGT. 2005 Cognizant Comm. Corp. 
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NOVELTY - Using phosphatidylinositol 3-kinase (PI3K) inhibitors to produce 
endocrine cells from precursor cells, is new. The cells may be cultured to 
produce hormonal products, especially insulin, for the treatment of endocrine 
diseases, especially diabetes. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 

(1) a method (I) of inducing differentiation of endocrine cells, comprising 
culturing a mammalian endocrine precursor cell in the presence of a 
phosphatidylinositol 3-kinase (PI3K) inhibitor so that the endocrine precursor 
cell differentiates into a cell having endocrine activity; 

(2) a nutrient medium (II) for use in the culture of differentiated mammalian 
cells having endocrine activity, comprising a mammalian cell culture medium 
and a phosphatidylinositol 3-kinase inhibitor; (3) a process (III) for 
obtaining animal cells by cell culture, comprising: 

(a) culturing mammalian precursor cells in a nutrient medium contained in a 
culture vessel (the nutrient medium comprises a mammalian cell culture medium 
and a phosphatidylinositol 3-kinase inhibitor (i.e. (II))); 

(b) continuing the culture in the nutrient medium until the precursor cells 
differentiate and have endocrine activity; and 

(c) collecting the differentiated cells; (4) a bioreactor (IV) comprising a 
container containing a nutrient medium (the nutrient medium comprises a 
mammalian cell culture medium and a phosphatidylinositol 3-kinase inhibitor 
(i.e. (II))) and a mammalian precursor cell capable of endocrine activity when 
differentiated; (5) a method (V) of treating a hormone deficiency in an 
organism, comprising culturing a mammalian precursor cell in the presence of a 
phosphatidylinositol 3-kinase (PI3K) inhibitor (so that the precursor cell 
differentiates into a cell having endocrine activity) and transplanting the 
cell having endocrine activity into the organism; and 

(6) a kit (VI) for the in vitro culture of a differentiated endocrine cell, 
comprising a container containing a phosphatidylinositol 3-kinase (PI3K) 
inhibitor, cell culture media, adult mammalian cells, fetal mammalian cells, 
and instructional materials teaching the use of PI3K inhibitors to enhance the 
differentiation of endocrine cells in culture. 
ACTIVITY - Antidiabetic. 

MECHANISM OF ACTION - Endocrine; hormonal. To investigate whether PI3K 
activation is important for endocrine differentiation of human fetal 
pancreatic cells, ICCs were continuously treated for 5 days with 100 nM 
wortmannin or 10 mM Ly294002, concentrations that block over 90% of total PI3K 
activity in intact fetal islet cells. It was established that these 
concentrations of wortmannin and Ly294002 almost completely inhibited the rise 
in PIP3 formation stimulated by growth factors in intact ( 32P) orthophosphate- 
labeled islet cells. By contrast, these concentrations of inhibitors did not 
affect significantly the ratio of (32P)PIP2 to (32P)PIP and (32P) PIP to 
(32P)PI in phospholipid labeling experiments where PIP3 levels were measured, 
implying that other, kinases (P15K and P14K) were not inhibited under these 
conditions. Wortmannin, a fungal metabolite, functioned as a covalent 
inhibitor of the catalytic pllO subunits of PI3Ks at nanomolar concentrations, 



35 



10/558,991 

whereas Ly29400 2, a structurally and mechanistically distinct compound, 
functioned as a noncovalent, competitive inhibitor of PI3Ks at 100 fold higher 
concentrations than wortmannin (Okada et al. (1994) J. Biol. Chemical 
269:3563-3567; Powis et al . (1994) Cancer Res. 54:2419-2423; Vlahos et al. 
(1994) J. Biol. Chemical 269:5241-5248; Wymann et al. (1996) Mol . Cell. Biol. 
16: 1722-1733) . 

At nanomolar concentrations , wortmannin was thought to be selective for PI3K. 
Ly294002, even at micromolar concentrations, is quite specific for PI3K and 
did not affect PI4K or a number of intracellular Ser/Thr and Tyr kinases 
(Vlahos et al . (1994) J. Biol. Chemical 269:5241-5248). It was also shown that 
continuous treatment for 5 days with 100 nM wortmannin or 10 mM Ly294002 did 
not cause notable cytotoxity nor induce apoptosis in fetal pancreatic cells 
growing as islet-like cell clusters. The transcriptional expression of islet- 
specific hormone genes in ICCs g rowing for 5 days in the presence of PI3K 
inhibitors was measured. Wortmannin and Ly294002 increased the transcriptional 
levels of insulin, glucagon, and somatostatin in cells within the ICCs. The 
pattern of alterations of mRNA levels was strikingly similar to that of 
insulin protein Therefore, these results indicated that two structurally 
distinct compounds have similar effects on hormone transcription as a 
consequence of their shared ability to function as specific inhibitors of 
PI3K. 

USE - The phosphatidylinositol 3-kinase inhibitors are used to stimulate the 
differentiation of precursor cells (especially human fetal pancreatic cells) 
into endocrine cells that secrete products such as insulin. These cells find a 
number of uses, for example in the treatment of conditions characterized 'by a 
hormone deficiency (e.g. diabetes) comprising a deficiency in insulin and/or 
glucagon, and/or somatostatin. The method involve culturing a mammalian 
precursor cell in the presence of a phosphatidylinositol 3-kinase (PI3K) 
inhibitor so that precursor cell differentiates into a cell having endocrine 
activity, and then transplanting the cell having endocrine activity into the 
organism. The precursor cell can be virtually any endocrine precursor cell and 
more preferably is a pancreatic cell (e.g. a beta-cell) . 

ADVANTAGE - These culture methods provide a way in which large quantities of 
previously unavailable endocrine positive cells can be obtained. 
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WO 2001011011 A2 UPAB: 20060116 

NOVELTY - An isolated multipotent: (a) mammalian stem cell (I) that is surface 
antigen negative for CD44, CD45 and human leukocyte antigen (HLA) class I and 
II; (b) non-embryonic, non-germ cell line cell (II) that expresses 
transcription factors oct3/4, REX-1 and ROX-1; and (c) cell (III) derived from 
a post-natal mammal that responds to growth factor leukemia inhibitory factor 
(LIF) and has LIF receptors, are new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

(1) a differentiated progeny cell (IV) obtained from (I), (II) or (III), which 
is a bone, cartilage, adipocyte, fibroblast, marrow stroma, 

skeletal/smooth/cardiac muscle, endothelial, epithelial, endocrine, exocrine, 
hematopoietic, glial, neuronal or oligodendrocyte cell; (2) an isolated 
transgenic multipotent mammalian stem cell (V) comprising (I), (II) or .(III)/ 
where its genome has been altered by insertion of preselected isolated DNA, by 
substitution of a cellular genome segment with preselected isolated DNA or by 
deletion/inactivation of a portion of the cellular genome; (3) a cell 
differentiation solution comprising factors that modulate the level of oct3/4 
expression for promoting continued growth or differentiation of 
undifferentiated multipotent stem cells; 

(4) isolating (Ml) multipotent adult stem cells (MASC) comprising: (a) 
depleting bone marrow mononuclear cells of CD45+ glycophorin A+ cells; 

(b) recovering CD45- glycophorin A- cells; (c) plating the recovered cells 
onto a matrix coating; and (d) culturing the plated cells in media 
supplemented with growth factors; 

(5) culturing (M2) isolated MASC comprising adding the cells to serum free or 
low serum medium containing insulin, selenium, bovine serum albumin (BSA) , 
linoleic acid, dexamethasone and PDGF; (6) a cultured clonal population of 
mammalian MASC isolated according to M2 ; 

(7) permanently and/or conditionally immortalizing MASC derived cells and 
differentiated progeny comprising transferring telomerase into MASC or 
differentiated progeny; and (8) expanding undifferentiated multipotent stem 
cells into differentiated hair follicles comprising administering appropriate 
growth factors and growing the cells. ACTIVITY - Ophthalmological ; 
antidiabetic; nootropic; neuroprotective; antiparkinsonian; cardiant; 
antimicrobial; osteopathic; anti-human immuno deficiency virus. 
MECHANISM OF ACTION - Gene therapy. No supporting data is given. 
USE - Fully allogenic multipotent stem cells, derived hematopoietic stem cells 
or progenitor cells are useful to induce tolerance in a mammal for subsequence 
stem cell derived tissue transplants or other organ transplants. (I-III) are 
useful for: (1) in utero transplantation of (I), (II) or (III) to form 
chimerism of cells and tissues to produce human cells in pre- or post-natal 
humans or animals following transplantation, where (I-III) produce therapeutic 
enzymes, proteins or other products to correct genetic defects; 

(2) for gene therapy in a subject in need of therapeutic treatment comprising: 

(a) genetically altering (I), (II) or (III) by introducing into the cells an 
isolated pre-selected DNA encoding a desired gene product ; 

(b) expanding the cells in culture; and (c) introducing the cells into the 
body of the subject to produce the desired gene product; 

(3) repairing damaged tissue in a human subject comprising: 

(a) expanding (I-III) in culture; and (b) contacting expanded (I-III) with the 
damaged tissue; (4) inducing an immune response to an infectious agent 
comprising: (a) genetically altering expanded (I), (II) or (III) to express 
(an) antigenic molecule (s) that elicit a protective immune response against an 
infectious agent; and 

(b) introducing into the subject the genetically altered cells to induce the 
immune response; and 

(5) treating cancer comprising: (a) genetically altering (I), (II) or (III) to 
express a tumoricidal protein, an anti-angiogenic protein or a protein that is 
expressed on a tumor cell surface with a protein associated with stimulation 
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of an immune response to antigen; and (b) introducing the genetically altered 
(I), (II) or (III) into the mammalian subject. 
MASCs are useful for: 

(1) identifying genetic polymorphisms associated with physiologic 
abnormalities comprising : 

(a) isolating the MASCs from a statistically significant population of 
individuals; 

(b) culture expanding the MASCs; (c) identifying (a) genetic polymorphism ( s ) 
in the cultured MASCs; (d) inducing the cultured MASC to differentiate; and 

(e) characterizing aberrant metabolic processes associated with the genetic 
polymorphism(s) by comparing the differentiation pattern exhibited by an MASC 
with a normal genotype with the differentiation patten exhibited by an MASC 
with an identified polymorphism; and (2) characterizing celllular responses to 
biologic or pharmacologic agents comprising: 

(a) isolating MASCs from a statistically significant population of 
individuals; 

(b) culture expanding the MASCs; (c) contacting the MASC cultures with (a) 
biologic or pharmacologic agent (s); 

(d) comparing (a) cellular response (s) of the MASC cultures from individuals 
in the population (all claimed) . MASCs are useful for treating various 
diseases including blindness caused by glaucoma or diabetic retinopathy, 
degenerative disease (stroke, Parkinson's disease, Alzheimer's disease and. 
Huntington f s disease), cardiovascular disease (e.g. heart attacks), metabolic 
storage disease, infectious disease (e.g. acquired immuno deficiency 
syndrome), bone diseases (osteoarthritis) and neural diseases. 

ADVANTAGE - The MASCs have the ability to differentiate into a wide variety of 
cell types of different lineages not previously described such as bone, 
cartilage, adipocyte, fibroblast, marrow stroma, skeletal/cardiac/smooth 
muscle, endothelial, epithelial, endocrine, exocrine, hematopoietic, glial, 
neuronal or oligodendrocyte cell. 
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NOVELTY - A substantially pure population of viable pancreatic progenitor 
cells (PPC) characterized by expression of a transcription factor that 
regulates expression of insulin and other beta cell components (PDX1) and able 
to differentiate into glucose-responsive, insulin-secreting cells, is new. 
DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 
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(1) a cellular composition comprising, as the cellular component, a 
substantially pure population of viable PCC capable of proliferation and/or 
differentiation in a culture medium; (2) a cellular composition comprising 75 
percent progenitor cells being isolated from -pancreatic ductal epithelium or 
the progeny of them, which are capable of self-regeneration in a culture 
medium; (3) a cellular composition comprising viable PCC capable of self- 
regeneration in a culture medium and differentiation to members of the 
pancreatic lineages; 

(4) a cellular composition comprising PPC capable of self-regeneration in a 
culture medium and differentiation to members of the pancreatic lineages, with 
fewer than 20 percent of lineage committed cells; 

(5) isolating (A) progenitor cells comprising: (i) obtaining pancreatic ductal 
cells; (ii) culturing the pancreatic cells in nutrient medium; and (iii) 
isolating a population of progenitor cells from the culture; (6) a cellular 
composition as in (2), where the cells are isolated (B) by: 

(a) obtaining dissociated epithelial cells from pancreatic ducts; 

(b) culturing, as a monolayer, the epithelial cells in nutrient medium to 
expand pancreatic progenitors from the epithelial cell monolayer; and 

(c) isolating the progenitor cells from the culture; (7) stimulating (C) the 
ex vivo proliferation of mammalian pancreatic beta-islet cells, comprising 
preparing a primary culture of mammalian pancreatic cells and contacting them 
with a cyclic AMP (cAMP) agonist to induce differentiation to beta-islet 
cells; 

(8) stimulating (D) the ex vivo proliferation of human adult pancreatic beta 
cells comprising preparing a monolayer culture of primary human adult 
pancreatic cells and culturing the cells with a growth factor and a cAMP 
agonist to induce the primary culture to produce insulin-producing cells; (9) 
treating (E) a subject suffering from or at risk of developing, type 1 
diabetes mellitus comprising: (a) preparing a primary culture of human adult 
pancreatic cells; 

(b) contacting the culture with a reagent containing a cAMP agonist to induce 
the culture to produce insulin-producing cells; (c) harvesting the adult 
pancreatic cells; and (d) transplanting the cells of (c) in a subject; (10) 
producing, proliferating and differentiating (F) human adult pancreatic islet 
cells in clinically useful quantities comprising: 

(a) seeding a bioreactor with a human pancreatic cell culture; 

(b) perfusing the bioreactor with a complete growth medium supplemented with 
cAMP agonist to induce cells in the bioreactor to proliferate and 
differentiate into insulin-secreting cells; and (c) harvesting insulin- 
secreting cells from the bioreactor. ACTIVITY - Antidiabetic. Functional beta 
cells derived from the non-adherent portion of a differentiated pancreatic 
duct monolayer were implanted into streptozotocin ( STZ ) -treated diabetic mice. 
Insulin containing pellets were then implanted subcutaneously to stabilize the 
blood glucose and create a more stable environment for cell implantation. 
Within 48 hours of pellet implantation, the fasting blood glucose of the 
animals was reduced from 180 - 380 milligrams/deciliter blood glucose to less 
than 50 milligrams/deciliter. Cells were implanted under the renal capsule. An 
animal that received duct-derived cells showed a transient rescue of the 
diabetic state (4-5 day lowering of greater than 150 milligrams/deciliter 
blood glucose before rebounding to pre-implant blood glucose levels). 
MECHANISM OF ACTION - Insulin expression regulator. No biological data is 
given . 

USE - Adult pancreatic cells that are isolated, proliferated, differentiated 
ex vivo and induced to produce insulin in vivo are used to treat a subject 
suffering from or at risk of developing, type 1 diabetes mellitus by 
transplanting the cells into the subject (claimed) . The progenitor cells can 
be used in the treatment or prevention of a variety of pancreatic disorders, 
both exocrine and endocrine. Populations of differentiated pancreatic cells 
can be produced by the progenitor cells for repair subsequent to partial 
pancreatectomy (excision of a portion of the pancreas) or for regenerating or 
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replacing pancreatic tissue loss due to pancreatolysis e.g. destruction of 
pancreatic tissue. The progenitor cells and their progeny can be used to 
screen compounds for their ability to modulate growth, proliferation or 
differentiation of distinct progenitor cell populations from pancreatic ductal 
epithelial culture . 

ADVANTAGE - The expansion and differentiation of a pancreatic stem/progenitor 
cell to create functional beta cells in vitro obviates the need for physical 
dissociation of tissue in order to obtain islets. The process has potential ■ 
for greater reproducibility and control. 
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NOVELTY - A method (I) for increasing cell differentiation, is new and 
comprises culturing undifferentiated central nervous system (CNS) cells in low 
ambient oxygen conditions , where the low ambient oxygen conditions promotes 
the cellular differentiation of the neuronal cells. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 
(1) a method (II) for inhibiting apoptosis of a CNS cell in culture comprising 
growing the cell in low ambient oxygen • conditions ; (2) a method (III) for 
increasing the expansion of a CNS cell in culture comprising growing the cell 
in low ambient oxygen, where the cell exhibit increased expansion in the low 
ambient oxygen as compared to growing the cell in 20% oxygen incubator 
conditions; (3) a method (IV) for increasing cell proliferation in culture 
comprising growing CNS cells in low ambient oxygen, where the growth in low 
ambient oxygen increases cell proliferation compared to growing the cells in 
20% oxygen incubator conditions; (4) a method (V) for preparing a cell for use 
against a neurodegenerative disorder comprising: obtaining a population of CNS 
cells; and growing the cells in low ambient oxygen conditions where the low 
ambient oxygen conditions increases the expression of a gene involved in the 
neurodegenerative disease; and (5) a cell (VI) produced according to the 
method comprising obtaining a starting CNS cell and growing the cell in low 
ambient oxygen conditions where the conditions produce a differentiated 
neuronal cell. ACTIVITY - Antiparkinsonian. 
MECHANISM OF ACTION - Cell Transplantation Therapy. 

USE - The methods may be used to prepare a cell for treatment of a 
neurodegenerative disorder, especially Parkinson f s Disease. The cells have 
increased dopamine production and the methods promote cell survival, 
proliferation and/or cellular differentiation (all claimed) . The cells are 
also amenable to cryopreservation and provide an accurate indication of how 
such cells behave biochemically in an in vivo setting. The methods can also 
provide cells that can be used in vitro to perform characterization studies or 
in vivo as replacement therapies for cells that have been damaged by disease, 
injury resulting from trauma, ischemia or a drug-induced injury. It is 
possible that the methods may be used to grow any cells routinely used in 
transplant therapies, including islet cells for diabetes, myoblasts for 
muscular dystrophy, and hepatocytes for liver disease. 

ADVANTAGE - Under standard culture conditions, the ambient oxygen levels are 
distinctly hyperoxic and not at all within physiological ranges. The methods 
of the present invention promote proliferation and reduces apoptosis when 
cells are grown in lowered oxygen as compared to environmental oxygen 
conditions traditionally employed in cell culture techniques. Differentiation 
of precursor cells to specific fates is also enhanced in lowered oxygen, i.e. 
lowered oxygen is a useful adjunct for ex vivo generation of specific neuron 
types. DESCRIPTION OF DRAWINGS - The drawing shows the effect of lowered 
oxygen on precursor yield in vitro at varying plating densities. 
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AB AIMS/HYPOTHESIS: In adult pancreatic regeneration models exocrine acini are 
found to transdifferentiate to duct-like complexes. This has also been 
associated with the formation of new endocrine islet cells. We aimed to 
establish an in vitro model in which this transdif f erentiation process is 
characterised and can be modulated. METHODS: Purified rat pancreatic acini 
were cultured in suspension. Differentiation was analysed by 
immunocytochemistry, electron microscopy, western blotting and RT-PCR. 
RESULTS: During culture acinar cells directly transdif ferentiated without 
dividing, the cells lost their acinar phenotype and started to express 
cytokeratins 20 and 7 and fetal liver kinase-1 (Flk-1) receptors for vascular 
endothelial growth factor. Expression of the acinar pancreatic exocrine 
transcription factor (PTF-1) remained and the pancreatic duodenal homeobox- 
containing transcription factor. (PDX-1) was induced. When transdif f erentiation 
was completed, the cells started to express protein gene product 9.5, a 
panneuroendocrine marker. By combining these features, the 
transdif ferentiated cells show similar characteristics to precursor cells 
during active beta-cell neogenesis. We were able to modulate the 
differentiation state by addition of nicotinamide or sodium butyrate, agents 
which are known to stimulate endocrine differentiation in other models. 
CONCLUSION/INTERPRETATION: Here, we present an in vitro system in which the 
cellular differentiation of putative pancreatic endocrine precursor cells and 
their PDX-1 expression can be modulated, thereby providing a possible model 
for the study of beta-cell transdif f erentiation . 
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Formation of new beta cells can take place by two pathways: replication of 
already differentiated beta cells or neogenesis from putative islet stem 
cells. Under physiological conditions both processes are most pronounced 
during the fetal and neonatal development of the pancreas. In adulthood 
little increase in the beta cell number seems to occur. In pregnancy, 
however, a marked hyperplasia of the beta cells is observed both in rodents 
and man. Increased mitotic activity has been seen both in vivo and in vitro 
in islets exposed to placental lactogen (PL), prolactin (PRL) and growth 
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hormone (GH) . Receptors for both GH and PRL are expressed in islet cells and 
are upregulated during pregnancy. By mutational analysis we have identified 
different functional domains of the cytoplasmic part of the GH receptor. Thus 
the mitotic signaling only requires the membrane proximal part of the receptor 
and activation of the tyrosine kinase JAK2 and the transcription factors STAT1 
and 3. The activation of the insulin gene however also requires the distal 
part of the receptor and activation of calcium uptake and STATS. In order to 
identify putative autocrine growth factors or targets for growth factors we 
have cloned a novel GH/PRL stimulated rat islet gene product , Pref— 1 
(preadipocyte factor-1) . This protein contains six EGF,-like motifs and may 
play a role both in embryonic pancreas differentiation and in beta cell growth 
and function. In summary, the increasing knowledge about the mechanisms 
involved in beta cell differentiation and proliferation may lead to new ways 
of forming beta cells for treatment of diabetes in man. 
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AB Transient expression of pancreatic gastrin corresponds to a period of rapid 
islet cell development. After birth gastrin expression silencing is 
coincidental with islet cell terminal differentiation, while persistent 
expression is accompanied with nesidioblastosis and reexpression observed in 
islet cell tumors. Experiments with transgenic animals suggested that gastrin 
might act synergistically with growth factors to stimulate islet cell 
development. The present study intended to establish an in vitro cell culture 
model to analyse the molecular events controlling gastrin gene activation and 
repression dependent on islet cell differentiation. Sodium butyrate, a 
proliferation-arresting compound has previously been shown to differentiate 
insulinoma cells while increasing insulin production. The present paper 
demonstrates concomitant transient increase in gastrin mRNA, intracellular and 
secreted gastrin during sodium butyrate treatment. Increased gastrin 
expression was due to activation or derepression of gastrin promoter activity 
as revealed by promoter analyses. This in vitro model mimics the expression 
pattern of gastrin and insulin observed during fetal islet cell development 
and provides an excellent tool to analyse the molecular mechanisms controlling 
gastrin gene activation and selective repression during islet cell 
differentiation . 
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